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M. Judah Folkman (1933-2008)

Scientist, surgeon and creator of the field of angiogenesis research.
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Che cosa e
I’angiogenesi?

* Angiogenesi: reclutamento di cellule endoteliali a
partire di vasi pre-esistenti.

* Vasculogenesi: attivazione di precursori endoteliali

[ Pathological and Physiological Angiogenesis ]

Pathological: Angiogenic
Switch
CANCER, ocular disorders,
rheumatold arthritis,
psorlasia, obeslty, etc.

. Heart disease and other
2 ge pathologies associated “OFF"
2 = hibjy, with impalred neo-vascularization
capacity.

Pathological (hypothesis)
-~ The total systemic angiogenesis

“ON"

"EVEN"

is
by total systemic anglogenesis
inhibition.

The syslemic angiogenesis
Inhibition dominates, making it
difficult to launch anglogenesis.

“OEE"

The human population likely cen
falls in a range between "EEEEHI‘?'C:E "OFF*
"EVEN" and "OFF".

ancer Research Revievs

is. Cancer Res. 2005 May 15;65(10):3967-79.
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Multiple targets in angiogenesis
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Tutti i guai dei vasi anormali

| m Assenza o immaturit dei vasi rendono
impenetrabili aicune aree del tumore

m | vasi che non funzionano a dovere determinang

= Le radiazioni e alcuni chemioterapici che richiedono
ossigeno per uccidere le cellule tumorali sono inefficaci

mbiente acido

verso | tessuti sani

& privo di assigeno
-L’Wd@:ﬂmﬂmupﬂwmh




v CRESCITA E MANTENIMENTO DEI VASI SANI

Le cellule endoteliali formano vasi sanguigni in risposta

ai segnali di molecole che stimolano e inibiscono la crescita.
| vasi sono sostenuti dai periciti e dalla membrana basale.
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The Angiogenic Process
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Normal and Tumor Vasculature
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\, Properties of Tumor Vasculaturey,

-Tortuous, dilated, poorly organized

-Perivascular cells abnormal

-Hyperpermeable
+Results in increased interstitial pressure
«Decrease in diffusion of drugs into the tumaor

http://www.medscape.org/viewarticle/548836_3
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a Induction b Resolution
VBM degradation (MMPs) Downregulation of
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Reformation of VBM

=)= Provisional matrix
AN Intermediate matrix
e Wature VEM
_——~1—" Degraded VBM

Pericyte detachment Tumour cells

Nature Reviews | Cancer

http://www.nature.com/nrm/journal /v8/n6/fig_tab/nrm2183_F2.html
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s of i is. Cancer Res. 2005 May 15;65(10):3967-79.

Box 1| Strategies targeting endothelial and non-endothelial cells to inhibit tumour an;

Tumour angik is has i been
T affect

Y
ECsdirectly. Alternative anti-tumour
angiogenesis strategies target other cell types
intumours (mural and stromal cells,
haematopoietic cells and tumour cells), which
stimulate angiogenesisindirectly. The yellow
boxes show agents (suchas VEGF inhibitors,
metronomic chemotherapy and other
compounds) that target endothelial
(progenitor) cells (EPCs); they inhibit
(lymph)angiogenesis (a), induce vessel
regression (a) and normalization (b), and block

recruitment of EPCs (c). The red boxes show
agents (suchas POGF inhibitors) that target
mural and stromal cells and destabilize vessels
(d), reduce the release of pro-angiogenic
factors or progenitor cytokines, and lower the
interstitial fluid pressure (IFP), which improves
drug delivery (e). The green boxes indicate
agents (such as VEGFR-1 inhibitors, chemokine
antagonists and so on) that target
haematopoietic cells and reduce the infiltration
iogenic b derived

angiogenesis inhibitors in dendritic cells (g).
The blue boxes show agents targeting cancer
cells (chemotherapy, radiation, tumour-cell-
targeted biologicals) thatimprove drug delivery
by decompressing tumour vessels (h) and
decrease | f (lymph)angiogeni
factors (i); some anti-angiogenic agents are
also cytotoxic for tumour cells ). BV, blood
vessel; CAF, cardinoma-activated fibroblast; CC,
cancer cell; DC, dendritic cell; LV, lymph vessel;

pr
precursors and mature leukocytes (c.f), and
stimulate the release of endogenous

EPC/HPC

Ly, Ma, PC, pericyte;
MC, mast cells.

€ Inhbiting recruitment
\7| ofERCaHPCs fom the
bane marow

Carmeliet P. A

is in life, di and dicine. Nature. 2005 Dec 15;438(7070):932-6.
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